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The Electrochemical Society 
One Hundred and Second Meeting 


Sunday through Thursday 
October 26, 27, 28, 29, and 30, 1952 


CONDENSED TECHNICAL PROGRAM 


Battery—Electric Insulation (Joint Round- 
Table Discussion) 


Tuesday afternoon, October P.M. 
(Cartier Room) 


Battery (Abstracts 1-12) 


Wednesday morning, October A.M.-12:30 P.M. 
(Cartier Room) 
Wednesday afternoon, October 29—2:30 P.M.-4:30 P.M. 
(Cartier Room) 


Corrosion (Abstracts 13-40) 


Monday morning, October 27—9:15 A.M.-12:30 P.M. 
(Cartier Room) 

Monday afternoon, October 27—2:00 P.M.-5:30 P.M. 
(Cartier Room) 

Tuesday morning, October 28—9:00 A.M.-12:30 P.M. 
(Brittany Room) 

Tuesday afternoon, October 28—2:00 P.M.-5:00 P.M. 
(Brittany Room) 

Electric Insulation (Abstracts 41-46) 


Tuesday morning, October 28—9:00 A.M.-12:30 P.M. 
(Cartier Room) 
Tuesday afternoon, October 28—2:00 Round 
Table with Battery Division (Cartier Room) 
Electrodeposition (Abstracts 47-76) 
Monday morning, October 27—9:20 A.M.-12:30 P.M. 


(Salon 
Monday afternoon, October 27—2:30 P.M.-5:00 P.M. 

(Salon 
Tuesday morning, October A.M.-12:30 P.M. 

(Salon 


Wednesday morning, October A.M.-12:30 P.M. 
session with Industrial Electrolytic Division 
(Brittany Room) 
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Wednesday afternoon, October 29—2:00 P.M.-5:00 P.M. 
(Brittany Room) 


Electrothermic 
Wednesday morning, October A.M.-12:30 P.M. 
—Round-Table Discussion (Salon 


Industrial Electrolytic (Abstracts 77-81) 


Tuesday afternoon, October 28—2:00 
alon 
Wednesday morning, October A.M.-12:00 M.— 
Joint session with Electrodeposition Division 
(Brittany Room) 


GENERAL INFORMATION 


Convention Headquarters will the Shera- 
ton-Mount Royal Hotel, Peel Street, between 
and St. Catherine Streets, Montreal, 

Rates for rooms will be: single bedroom $6.00 
$9.50; double bedroom $9.00 $12.50; twin 
bedroom $9.50 $14.50; parlor suite $18.00 
$28.00. Further details are given enclosed 
reservation card. 


Requests for reservations should made 


to: Reservation Manager, Sheraton-Mount Royal 
Hotel, Montreal, Canada. 


REGISTRATION 


The registration desk will the Mezza- 
nine Floor. The registration periods are from 
8:00 P.M. 11:00 P.M. Sunday; from 8:30 A.M. 
9:00 P.M. Monday; and from 8:30 A.M. 
5:00 P.M. Tuesday and Wednesday. 


The registration fees are: 


Members....$7.00 Students $2.00 
Ladies........ $3.00 Nonmembers $9.00 


nonmember fills out application blank 
and subsequently elected, the difference be- 
tween the nonmember and the member registra- 
tion fee will applied his first year’s 


There will pre-registration mail ex- 
cept for the Arvida trip for which reservation 
card enclosed. 


IMMIGRATION AND CUSTOMS 


American citizens entering Canada should car- 
adequate proof citizenship, such pass- 
port, birth certificate comparable documents 
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identification. Non-citizen residents the 
are urged check advance with immi- 
gration authorities, since the requirements vary 
with the circumstances individual cases. 


Canadian Customs—Gifts may brought in- 
Canada, duty free, the value $10.00, 
except gifts tobacco liquor. Visitors may 
bring limited supply tobacco liquor 
for their own use together with their personal 
effects. 

Canadian Customs will grant temporary per- 
mits for importation cameras, typewriters, 
radios, etc. These items, course, must return 
with the visitor when leaves. 


ican visitors may return with goods 
$200.00 value, free duty, with certain reser- 
vations. 


ROUND-TABLE DISCUSSIONS 


There will two round-table discussions: 
joint Insulation discussion, 
“Battery Tuesday, October 28, 
2:00 P.M. the Cartier Room; and dis- 
cussion the Electrothermic Division 
Electrothermic Industries Canada and Their 
Relationship the Future Requirements the 
United States and Canada,”’ scheduled for Wed- 
nesday, October 29, 9:00 A.M. Salon 


LUNCHEONS AND DINNERS 


Monday Luncheon 


The general Society luncheon will held 
the Sheraton Room 12:30 P.M. prominent 
speaker will present welcome members 
and guests Montreal. Dr. William Blum will 
honored the luncheon when Honorary 
Membership the Society will conferred up- 
him. Mr. George Hogaboom will speak about 
Dr. Blum and his accomplishments and Dr. Blum 
will respond. 


Monday Dinner 


7:00 P.M. there will informal dinner 
the Sheraton Room preceded 6:15 
general get-together and cocktails the Cartier 
Room. interesting dinner speech planned, 
followed special entertainment. 


Acheson Medal Banquet 
The Acheson Medal Banquet will held 
Sheraton Hall Tuesday evening 7:00 P.M. 
Preceding the banquet, 6:15, reception will 
held for the Medallist the Cartier Room, 
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dress. 


Three plant trips unusual interest have 
been scheduled. Time departure and starting 
place will posted the Registration Desk. 


Tuesday afternoon—McGill University: vis- 


which refreshments will served. The Ache- 
son Medal and Prize will awarded this year 
Dr. John Marden for his outstanding con- 
tributions electrochemistry. Dr. Charles Slack, 
Manager Atomic Power Division Westing- 
house Electric Corporation, will speak the 
personal and scientific accomplishments the 
Medallist, and Dr. Marden will deliver ad- 


PLANT TRIPS 


two the laboratories. 


Wednesday afternoon—Canadian Coppér Re- 
finers Ltd., and Noranda Copper and Brass Ltd. 


Wednesday night, Thursday, and Thursday 
night—The plants Aluminum Company 
Canada Ltd., Arvida, the Saguenay Valley. 


Arrangements have been made leave Mon- 
treal, train, Wednesday evening, October 
29, arriving Arvida Thursday morning. Dur- 
ing Thursday there will conducted tours 
through the great works, including the Shipshaw 
hydroelectric plant, the Arvida Research Labo- 
ratories, one the Bayer Alumina plants, the 
Carbon Electrode and the Caustic Chlorine 
plants, and others. Visitors will return train 
Thursday night, arriving Montreal Friday 


morning. 


Expenses for the trip include railway fare, 
$22.40 first class return, plus $3.20 $4.00 
each way for berth, and upward for other types 
accommodation. Cost breakfast and dinner 
combined, the Saguenay Inn, will about 
$4.00. Visitors will guests the Aluminum 
Company for luncheon. Estimated cost the 
trip, based lower berth and including break- 
fast and dinner the Saguenay Inn, about 


$35.00. 


reservation card for this trip enclosed 
with the Booklet. The card should filled out 
and returned Montreal October 15. 


Sunday afternoon—Get-acquainted tea 3:30 


LADIES’ PROGRAM 


P.M. (Complimentary) 


Monday afternoon—The ladies are invited 
attend the Society Luncheon 12:30 P.M. 
($3.50). trip one more local places 
interest planned. (Complimentary) 
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Monday evening—Get-together and dinner 
6:15 P.M. ($6.00) 


Tuesday morning and trip 
the Laurentian Mountains, luncheon route. 
($3.00) 


Tuesday evening—-Acheson Medal Banquet 
7:00 P.M. preceded reception 6:15. ($7.50) 


Wednesday trips around 
Montreal. (Complimentary) 

Information desk where the ladies may secure 
further details their activities will located 
near the general registration desk. 


BOARD AND COMMITTEE MEETINGS 


Sunday, 10:00 A.M.—Meeting the Ways 
and Means Committee Salon 


Sunday, 2:00 P.M.—Meeting the Board 
Directors Salon 


Monday, 4:30 P.M.—Meeting the Local Sec- 
tion Advisory Committee Salon 


Tuesday, 4:30 P.M.—Meeting the Member- 
ship Committee Salon 


Wednesday, 4:30 P.M.—Meeting the Edi- 
torial Staff Salon 


Meeting the Sustaining Membership Com- 
mittee: time and place will available the 
registration desk. 


Salon available for committee meetings 
Monday through Wednesday. Any committee de- 
siring utilize this space should make reser- 
vation the registration desk. 


LUNCHEONS AND BUSINESS MEETINGS 
DIVISIONS 

Battery Division— Luncheon 
meeting Wednesday, October 29, 12:30 
P.M. Salon 

Corrosion Luncheon Tuesday, 
October 28, 12:30 P.M. Salon 
ness meeting scheduled follow the Monday 
P.M. technical session the Cartier Room. 

Electrodeposition Division—Business meeting 
Tuesday, October 28, 12:30 P.M. Salon 


Electro-Organic Division Business meeting 
Tuesday, October 28, 10:00 A.M. Salon 


Industrial Electrolytic Division Luncheon 
Wednesday, October 29, 12:30 P.M. 
Salon 
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the JOURNAL. 


COST VARIOUS FUNCTIONS 
(other than registration) 


Monday Dinner (includes cocktails).......... $6.00 
Tuesday Banquet (includes cocktails)........ $7.50 
Ladies’ Program (Laurentian $3.00 


Ladies’ Program (All other items)...... charge 
Plant Trips: 


McGill University (Eaton Electronics 
Research Laboratory and Radiation 
Laboratory, including cyclotron) charge 

Canadian Copper Refiners Ltd. and 
Noranda Copper and Brass $1.00 

Arvida trip, estimated cost based 
lower berth and including break- 
fast and dinner the 
Lunch Saguenay Inn courtesy 

Aluminum Company Canada, 
Ltd. 


(Gratuities and are included above costs) 


MEETING ROOM SCHEDULE 


Meetings Monday Tuesday Wednesday 

Battery 
Electric Insulation 
Electrothermic 
Industrial Electrolytic 


A—Meeting will held the Cartier Room. 
B—Meeting will held the Brittany Room. 
C—Meeting will held Salon 
D—Meeting will held Salon 


*Joint Battery—Electric Insulation Round Table. 
Se Session of Electrodeposition—Industrial Electro- 
ytic. 


DISCUSSION 


recordings oral discussions will made. 
Those contributing the discussion paper 
and desiring their remarks published will 
supplied with printed form which any dis- 
cussion may written. These forms should 
given the Secretary-Treasurer the Division 
the end the session. The discussion will 
then referred the authors for reply. Writ- 
ten discussion will accepted two months 
following publication any article the JOUR- 
NAL. 


discussion section published semiannually 
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BATTERIES 


JOURNALS 

Copies the June, July, August, September, 
and October issues the JOURNAL The 
Electrochemical Society containing some the 
papers presented will available the regis- 
tration desk. The price single copies the 
JOURNAL $1.00 members and $1.25 
nonmembers. 


Technical Program 


Monday, October 27, 1952 


9:00 A.M.—Formal Opening 102nd Convention 
with Introduction General Chairman 
Whitaker, Jr., and response President 
Warner. (CARTIER ROOM). 


Joint Session 


BATTERY—ELECTRIC INSULATION 


Tuesday, October 28, 1952 


Round-Table Discussion 
Battery Separators 
with Harold Beachell presiding 
(CARTIER ROOM) 

2:00 purpose the round table 
bring together battery and insulation spe- 
cialists exchange ideas battery separator 
problems effort resolve some the 
problems mutual interest. 

The following will act discussion leaders 
various phases this topic: Willihnganz, 


BATTERIES 


Wednesday, October 29, 1952 


Primary Cells 
with Mrgudich presiding 
(CARTIER ROOM) 


9:00 Potential and Coulombic Ca- 
pacity Some Galvanic Cell Systems” Al- 
lan Walkley, Minerals Utilization Section, 
Division Industrial Chemistry, Common- 
wealth Scientific and Industrial Research Or- 
ganization, Melbourne, Australia. 

(Abstract No. 
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BATTERIES 


9:20 Reproducibility the Man- 
ganese Dioxide Electrode and the. Change 
Electrode Potential with Richard 
Johnson, National Carbon Research Labora- 
tories, Cleveland, Ohio, and Vosburgh, 
Department Chemistry, Duke University, 
Durham, (Abstract No. 


9:40 High Voltage Pile the Zam- 
boni Type” Paul Howard, National Bu- 
reau Standards, Washington, 

(Abstract No. 


Synthetically Prepared Manganese 
Butler and Thirsk, Physical Chem- 
istry Laboratory, University Durham, King’s 
College, Newcastle-upon-Tyne, England. 

(Abstract No. 


10:30 Situs Depolarizing Re- 
action the Dry Shiro Matsuno, 
Yuasa Dry Battery Company, Ltd., Takatsuki, 
Osaka, Japan. (Abstract No. 


10:50 Solid Semiconductors 
Ion Carriers Electrochemical Systems” 
Lehovec and Broder, Squier Signal Lab- 
oratory, Signal Corps Engineering Laborato- 
ries, Fort Monmouth, (Abstract No. 


12:30 P.M.— Battery Division Luncheon and 
Business Meeting Salon 


Batteries (cont’d.) 
Secondary Batteries 
with Willihnganz presiding 
(CARTIER ROOM) 
2:30 High Purity 


Ray Hughes, Philips Laboratories, Inc., 
Irvington-on-Hudson, (Abstract No. 


2:50 Self-Discharge the 
Lead-Acid Lander, Naval Re- 
search Laboratory, Washington, 

(Abstract No. 


3:10 the Lead-An- 
Jones, Naval Research Laboratory, Washing- 
ton, (Abstract No. 


3:30 Corrosion and Growth 
the Life Positive Grids the Lead-Acid 
Lander, Naval Research Labora- 
tory, Washington, (Abstract No. 10) 


3:50 Measurements Stor- 
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CORROSION 


age Batteries” Willihnganz, Gould-Na- 
tional Batteries, Inc., Depew, 
(Abstract No. 11) 


the Edison Hersch, The Mond 
Nickel Company, Ltd., Development and Re- 
search Department, Birmingham, England. 

(Abstract No. 12) 


4:30 Relation the Anodic Corro- 
sion Lead and Lead-Antimony Alloys 
Simon, U.S. Naval Research Laboratory, Wash- 
ington, (Abstract No. 28) 


CORROSION 


Monday, October 27, 1952 


with Harry Copson presiding 
(CARTIER ROOM) 


9:15 Oxidation Metals High 
Wills Physical Laboratory, University Bris- 
tol, Bristol, England. (Abstract No. 13) 


9:45 Analysis the Diffu- 
sion Processes Determining the Oxidation 
Rate Carl Wagner, Department 
Metallurgy, Massachusetts Institute 
Technology, Cambridge, Mass. 

(Abstract No. 14) 


10:15 Studies Pure Nickel 
from 400° 750°C and Pressures from 0.76 
drew and Earl Gulbransen, Westinghouse 
Research Laboratories, East Pittsburgh, Pa. 

(Abstract No. 15) 


10:45 Preliminary Study the Oxi- 
dation and Vapor Pressure 
Earl Gulbransen and Kenneth Andrew, 
Westinghouse Research East 
Pittsburgh, Pa. (Abstract No. 16) 


11:15 Zirconium Metal with 
Papp, Battelle Memorial Institute, Col- 
umbus, Ohio. (Abstract No. 17) 


11:45 Diffusion and Solubility 
Nitrogen Beta Zirconium” Mallett, 


. 
| 
| : 
| > 
| 
| 
| 
| 


CORROSION 


Battelle Memorial Institute, Columbus, Ohio. 


Room. 


(Abstract No. 18) 


12:30 Luncheon the Sheraton 


2:00 Temperature Corrosion 


Several Heat-Resisting Alloys Anhydrous 
Ammonia” Skinner, Jr., Development 


and Research Division, 


Nickel Company, Inc., New York, Y., and 
Furman, Research Laboratory, The In- 
ternational Nickel Company, Inc., Bayonne, 


(Abstract No. 19) 


2:30 Accelerated Oxidation Alloy 


Steels Contact with Vanadium Pentoxide 
High Temperatures” Marvin and 
Liebhafsky, Research Laboratory, General 
Electric Company, Schenectady, 


(Abstract No. 20) 


3:00 Copper Contamination 


Two Cast Heat-Resisting Compositions” 
Geiger, Development and Research Division, 
The International Nickel Company, Inc., New 
York, Y., and Talbot, Research Lab- 
oratory, The International Nickel Company, 


Inc., Bayonne, 


(Abstract No. 21) 


3:30 Heating Electrodes 


Molten Chloride Baths” Copson, Re- 
search Laboratory, International Nickel Com- 


pany, Inc., Bayonne, 


(Abstract No. 22) 


4:00 Corrosion Aluminum 


Argonne National Laboratory, Chicago, 


(Abstract No. 23) 


4:30 Zirconium High 


Draley, and Breden, Argonne National 


Laboratory, Chicago, 


(Abstract No. 24) 


5:00 Reactions Nickel and 


Steel with Molten Andrew Drav- 
nieks, Standard Oil Company (Indiana), Chi- 


cago, 


5:30 P.M.—Corrosion Division Business Meeting. 


Tuesday, October 28, 1952 


(Abstract No. 25) 


Corrosion (cont’d.) 
with Harry Copson presiding 
(BRITTANY ROOM) 


9:00 Problems Corrosion Re- 
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CORROSION (cont’d.) 


Owe Berg, Avesta Jernverks Aktie- 
bolag, Avesta, Sweden. (Abstract No. 26) 


9:30 Steel Air-Free, Di- 
lute, Weak Norman Hackerman and 
Glenn, Jr., University Texas, Austin, 
Texas. (Abstract No. 27) 


10:00 Zirconium and Other 
Misch and Ruther, Argonne National 
Laboratory, Chicago, (Abstract No. 29) 


10:30 the Oxidation and Dis- 
Halpern, Department Metallurgy, Uni- 
versity British Columbia, Vancouver, Cana- 
da. (Abstract No. 30) 


11:00 Dependent Properties 
Copper Anodes HCl Solutions” 
Bartlett and Stephenson, Department 
Physics, University Illinois, Urbana, 

(Abstract No. 31) 


11:30 Mild Steel Sheet 
ler, Armour Research Foundation Illinois 
Institute Technology, Chicago, 

(Abstract No. 32) 


11:55 the Repeated Etching and 
Electrolytical Polishing Shigeto 
Yamaguchi, Scientific Research Institute, Ltd., 
Tokyo, Japan. (Abstract No. 33) 


11:57 Visual Determination the 
Orientation and Nonorientation Crystallites 
Composing Thin Shigeto Yamaguchi 
and Tadayuki Nakayama, Scientific Research 
Institute, Ltd., Tokyo, Japan. 

(Abstract No. 34) 


12:30 Division Luncheon 
Salon 


Corrosion (cont’d.) 
with Harry Copson presiding 
(BRITTANY ROOM) 


2:00 Aluminum Non- 
aqueous Nitric Acid and Mixed Nitric-Sulfuric 
Acid Media” Milton Scheer and Eric Rau, 
Naval Air Rocket Test Station, Dover, 
(Abstract No. 35) 


2:30 Rate Dissolution Tita- 
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ELECTRIC INSULATION 


nium Acids with Ammonium Fluoride Add- 
ed” Straumanis and Gill, School 
Mines and Metallurgy, University Mis- 
souri, Rolla, Mo. (Abstract No. 36) 


8:00 Titanium Hydro- 


chloric Acid Solutions” David Schlain, Bu- 
reau Mines, Department the Interi- 
or, College Park, Md., and Joseph Smatko, 
University Maryland, College Park, Md. 
(Abstract No. 37) 


3:30 Oxygen the Surface 


Passive Stainless Herbert Uhlig 
and Samuel Lord, Jr., Corrosion Laboratory, 
Department Metallurgy, Massachusetts In- 
stitute Technology, Cambridge, 
(Abstract No. 38) 


4:00 Corrosion Inhibitors 


Acid Cecil King, Emil Gold- 
schmidt, and Natalie Mayer, Department 
Chemistry, New York University, New York, 
(Abstract No. 39) 


4:30 Inhibition the Corrosion 


and Cohen, National Research Council, 
Ottawa, Canada. (Abstract No. 


ELECTRIC INSULATION 


Tuesday, October 28, 1952 


The Physics and Chemistry Dielectrics 
with Harold Beachell presiding 
(CARTIER ROOM) 


9:00 Manufacture, Properties, and 


Uses Formvar” Andrew Fitzhugh and 
Edward Lavin, Shawinigan Resins Corpora- 
tion, Springfield, Mass., and George Mor- 
rison, Shawinigan Products Corporation, New 
(Abstract No. 41) 


9:30 Absorption Spectra 


partment Chemistry, University Dela- 
ware, Newark, Del. (Abstract No. 42) 


10:00 Properties Araldite 


Dorman, Ciba Company, Inc., New York, 
(Abstract No. 43) 


Edwards, National Research Council, 
Ottawa, Canada. (Abstract No. 44) 


| 
| 
| 
| 
4 the | 
| 
| 


ELECTRODEPOSITION 


11:00 Problems Nuclear 

Measurements” Wendel Bradley, Nu- 
clear Measurements Corporation, Indianapolis, 
Ind. (Abstract No. 45) 


Warner, Federal Telecommunications 
Laboratories, Nutley, (Abstract No. 46) 


Joint Session 


ELECTRIC INSULATION—BATTERY 


Round-Table Discussion 
Battery Separators 
with Harold Beachell presiding 
(CARTIER ROOM) 


2:00 P.M.—See for Joint Round-Table Dis- 
cussion with Battery Division. 


ELECTRODEPOSITION 


Monday, October 27, 1952 


Deposition and Polishing Copper 
with Woofter presiding 
(SALON 


9:20 A.M.—Opening Remarks. 


9:30 Copper from 
the Monoethanolamine Bath” Rama 
Char and Shivaraman, Electrochemistry 
Laboratory, Indian Institute Science, Banga- 
lore, India. (Abstract No. 47) 


10:00 the Mechanism 
Bright Plating the Acid Copper Bath” 
Bacon and Dan Trivich, Department 
Chemistry, Wayne University, Detroit, Mich. 

(Abstract No. 48) 


10:30 Electrodeposition Copper 
and John Yeager, Ernest Yeager, 
and Frank Hovorka, Department Chem- 
istry, Western Reserve University, Cleveland, 
Ohio. (Abstract No. 49) 


11:00 Effect Ultrasonic Waves 
Wolfe, Hyman Chessin, Ernest Yeager, and 

Frank Hovorka, Department Chemistry, 

Western Reserve University, Cleveland, Ohio. 

(Abstract No. 50) 
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ELECTRODEPOSITION 


11:30 New Approach the Investiga- 
Winkler, Chemistry Department, McGill 
University, Montreal, Canada. 

(Abstract No. 51) 


12:30 P.M.—Society Luncheon the Sheraton 
Room. 


Electrodeposition (cont’d.) 


Deposition and Polishing Copper 
with Woofter presiding 
(SALON 


2:30 Polarization Potential dur- 
ing Electrodeposition Copper, Effect 
the Cathode Base upon the Cathode Polariza- 
tion Potential and the Crystal Structure the 
Deposit” Shreir, Battersea Polytech- 
nic, London, England, and Smith, Bed- 
ford College, London, England. 

(Abstract No. 52) 


3:00 Mechanism Surface Level- 
ing Periodic Reverse Current Cyanide Cop- 
per Plating” Dennis Turner, Electro- 
plating Projects Laboratory, Westinghouse 
Electric Corporation, East Pittsburgh, Pa. 

(Abstract No. 53) 


3:30 Mechanism Electropolishing 
Copper Phosphoric Acid Solutions, 
Electrical Conditions Associated with Electro- 
Edwards, British Non-Ferrous 
Metals Research Association, London, Eng- 
land. (Abstract No. 54) 


3:50 Mechanism Electropolishing 
Copper Phosphoric Acid Solutions, 
Processes Preceding the Establishment Pol- 
ishing Edwards, British 
Non-Ferrous Metals Research Association, 
London, England. (Abstract No. 55) 


4:10 Mechanism Electropolishing 
Copper Phosphoric Acid Solutions, 
British Non-Ferrous Metals Research Associa- 
tion, London, England. (Abstract No. 56) 


4:30 Configuration Elec- 
trodeposition from Aqueous Solutions, The 
Effect Ionic Structure” Ernest Lyons, 
Jr., The Principia College, Elsah, 

(Abstract No. 57) 
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ELECTRODEPOSITION (cont’d.) 


Tuesday, October 28, 1952 


Electroplating Processes 
with Holt presiding 
(SALON 


9:00 Affecting the Transforma- 
tion White Gray Tin Low Tempera- 
tures” Rogers and Fydell, Mines 
Branch, Department Mines and Technical 
Surveys, Ottawa, Canada. (Abstract No. 58) 


Scott Modjeska, Scientific Control Labora- 
tories, Chicago, Freeberg, Vapor 
Heating Corporation, Chicago, and Kurt 
(Abstract No. 59) 


10:00 Silver from 
the Iodide Rama Char and 
Sadagopachari, Electrochemistry Laboratory, 
Indian Institute Science, Bangalore, India. 

(Abstract No. 60) 


10:30 Properties Stannous Sul- 
fate Solutions and Their Role Electrodepo- 
sition Tin, Solutions with Stannous Sul- 
fate and Sulfuric Acid Present” Di- 
scher, College Pharmacy, Rutgers Univer- 
sity, Newark, (Abstract No. 61) 


Cadmium 


tharaman and Balachandra, Department 
Metallurgy, Indian Institute Science, Banga- 
lore, India. (Abstract No. 62) 


11:30 from Fluobo- 
rate Solutions” Anantharaman and 
Balachandra, Department Metallurgy, In- 
dian Institute Science, Bangalore, India. 

(Abstract No. 63) 


12:00 Lead Disintegration and 
Hydride Formation” Hugh Salzberg, 
Naval Research Laboratory, Washington, 

(Abstract No. 64) 


12:30 P.M.—Electrodeposition Division Business 
Meeting Salon 


The Electrodeposition Division has Tuesday 
P.M. open which will enable their group make 
the visit McGill University attend the 
Corrosion session. 
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ELECTRODEPOSITION-INDUSTRIAL 
ELECTROLYTICS 


Joint Session 


ELECTRODEPOSITION— 
INDUSTRIAL ELECTROLYTICS 


Wednesday, October 29, 1952 


Electrowinning and Electrorefining Metals 
with Hubbard and Woofter presiding 
(BRITTANY ROOM) 

9:00 Caustic Electrolytic Zinc Pro- 
and Lang, Bureau Mines, Depart- 
ment the Interior, Boulder City, Nev. 

(Abstract No. 65) 


9:30 Canadian Source 
and Turner, The Consolidated Mining 
and Smelting Company Canada, Ltd., Trail, 
C., Canada. (Abstract No. 66) 


Poole, Ware, and Block, Bureau 
Mines, Department the Interior, Al- 
bany, Ore. (Abstract No. 67) 


10:30 Method for Introducing and 
Controlling the Concentration Inorganic Ad- 
Mallory Co., Inc., Indianapolis, Ind., and 
Stout, School Engineering, Washington 
University, St. Louis, Mo. (Abstract No. 68) 


11:00 Antimony Electrode- 
and Campbell, Mines Branch, Depart- 
ment Mines and Technical Surveys, Ottawa, 
Canada. (Abstract No. 69) 

11:30 Deposition Behavior 
Manganese and John Byrne, Dow 
Chemical Company, Rock Flats Plant, Denver, 
Colo., and Rogers, Department Chem- 
istry and Laboratory for Nuclear Science and 
Engineering, Massachusetts Institute Tech- 
nology, Cambridge, Mass. (Abstract No. 70) 


Electrodeposition (cont’d.) 


Wednesday, October 29, 1952 


Plating Unusual Metals 
with Snavely presiding 
(BRITTANY ROOM) 
2:00 Complete Electrodeposition 


| 
| 
} 
| 
fi 


INDUSTRIAL ELECTROLYTICS 


National Laboratory, Oak Ridge, Tenn. 
(Abstract No. 71) 


2:30 Study the Electrodeposition 


Ruthenium from Very Dilute Solutions” 

Lietzke and Griess, Jr., Oak Ridge 

National Laboratory, Oak Ridge, Tenn. 
(Abstract No. 72) 


Schickner, John Beach, and Charles 
Faust, Battelle Memoria! Institute, Colum- 
bus, Ohio. (Abstract No. 73) 


John Beach and Charles Faust, Battelle 
Memorial Institute, Columbus, Ohio. 
(Abstract No. 74) 


William Colner, Morris Feinleib, and John 

Reding, Armour Research Foundation 

Illinois Institute Technology, Chicago, 
(Abstract No. 75) 


4:30 Immersion Zinc Coat- 


ings Aluminum” Zelley, Alumi- 

num Research Laboratories, Aluminum Com- 

pany America, New Kensington, Pa. 
(Abstract No. 76) 


ELECTROTHERMICS 


Round-Table Discussion 
Wednesday, October 29, 1952 


The Electrothermic Industries Canada and 
Their Relationship the Future Requirements 
the United States and Canada 
John Convey, Chairman 
(SALON D) 


9:00 discussion will introduced 


panel members representing the electrother- 
mic industries Canada. 


INDUSTRIAL ELECTROLYTICS 


Tuesday, October 28, 1952 


with Hubbard presiding 
(SALON 


2:00 Current Efficien- 


Gas Analysis Diaphragm Chlor Alkali 
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INDUSTRIAL ELECTROLYTICS 


Ritter, and Bartlett, Hooker Electro- 
chemical Company, Niagara Falls, 
(Abstract No. 77) 


trolyte Chlorine-Caustic Electrolysis the 
Mercury Cell Process, Investigation the 
Influence Anions upon the Decomposition 
Rate Sodium Amalgam” Angel, 

Tage Lundén, and Rolf Division 
Applied Electrochemistry, Royal Institute 
Technology, Stockholm, Sweden. 

(Abstract No. 78) 


3:00 Impurities the Elec- 
trolyte Chlorine-Caustic Electrolysis the 
Mercury Cell Process, IV. Description 
Mercury Cell Used for Electrolysis Experi- 
and Tage Lundén, Division Applied Electro- 
chemistry, Royal Institute Technology, 
Stockholm, Sweden. (Abstract No. 79) 


3:30 Anode Brine Electroly- 


sis, Effect Anode and Operating Vari- 
Johnson, Pilcher, Process Engineer- 
ing Laborav. National Carbon Company, 
Niagara Work ‘agara Falls, 

(Abstract No. 80) 


4:00 Conductivity Molten 
Cryolite and Potassium, Sodium, and Lithium 
Chlorides” Junius Edwards, Cyril 
Taylor, Allen and Frank Maran- 
ville, Laboratories, Alu- 
minum Company America, New Kensing- 
ton, Pa. (Abstract No. 81) 


Joint Session 


ELECTRODEPOSITION 


Wednesday, October 29, 1952 


and Electrorefining Metals 
with Hubbard and Woofter presiding 
(BRITTANY ROOM) 

9:00 A.M. 12:00 M.—See for papers 

Joint Session with Electrodeposition Division. 


12:30 Electrolytic Division 
Luncheon Salon 


; 
1 
i 
| 
| | 


ABSTRACTS 


BATTERIES 


ABSTRACT 
NUMBER 


THE POTENTIAL AND COULOMBIC 
CAPACITY SOME GALVANIC CELL 
SYSTEMS 


Allan Walkley 


potentials metal oxide cathodes vary 
with electrolyte and with the structure 
the oxide. The potentials developed the lead 
accumulator and alkaline cells with cathodes 
the oxides copper, mercury, silver agree 
with those calculated from thermal data. Those 
developed the Leclanché cell and the alkaline 
accumulator not, the reasons being sought 
the complex behavior the ill-defined hydrous 
oxides manganese and nickel. The specific 
coulombic capacity oxide electrodes depends 
upon the molecular weight molecular volume 
the oxide and the number its reduction 
states. During discharge these states may 
traversed either consecutively simultaneously 
with corresponding differences cell behavior. 
Theoretical expectations are considerably modi- 
fied polarization, that practice capacity 
usually function the current drain. 


ABSTRACT 
NUMBER 


THE REPRODUCIBILITY THE 
MAGANESE DIOXIDE ELECTRODE AND 
THE CHANGE ELECTRODE 
POTENTIAL WITH pH* 


Richard Johnson and Vosburgh 


reproducibility and constancy manga- 
nese dioxide electrodes with ammonium chlo- 
ride electrolyte were improved pretreaiment 
the dioxide with ammonia, the dioxide used 
having acid properties. The electrode potential 
such electrodes varies not only with pH, but 


*Part of this work was carried out under Contract 
N6ori-107 with the Office of Naval Research and part on 
a fellowship supported by the American Cyanamid Com- 
pany. 
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also with the concentration ammonium ion 
free ammonia. The apparent change with 
when the ammonium chloride concentration 
constant larger than 0.059 pH. 


ABSTRACT 
NUMBER 


HIGH VOLTAGE PILE THE 
ZAMBONI TYPE 


Paul Howard* 


NEW type Zamboni pile has been devel- 
carbon black cathode, aluminum anode, elec- 
trolyte 0.25 per cent mixed with either 
per cent methylcellulose-water solution 
3.7 per cent gelatin per cent ethylene 
glycol water solution and fibrous paper. Results 
indicate suitable performance temperatures 
ranging from —30° +45°C and currents 
amperes. 


*Present address: Yardney Electric Corporation, New 
York, N. Y. 


ABSTRACT 
NUMBER 


STRUCTURAL PROPERTIES SOME 
SYNTHETICALLY PREPARED 
MANGANESE DIOXIDES 


Butler and Thirsk 


THE course general examination the 
manganese dioxide electrode system, prepara- 
tions various forms the oxide were made 
methods described the literature. Chemical 
analyses were made the products and, ad- 
dition, they were examined x-ray and electron 
diffraction, and electron microscopy. The con- 
clusions reached previous workers concerning 
the oxide structure, principally from x-ray analy- 
sis, have general been confirmed. But, from 
our extension the work number new facts 
emerge, the most important being evidence for 
the presence slightly differing forms 
cryptomelane dependent part crystal size 
and that the presence layers MnO and 
arations extending depth least 400 
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ABSTRACT 
NUMBER 


THE SITUS DEPOLARIZING 
REACTION THE DRY CELL 


Shiro Matsuno 


HEN the dry cell begins discharge, closing 
circuit, chemical reactions occur the cell 
and produce electric current. 

The author found that the situs chemical 
reactions the bobbin the beginning dis- 
charge not distributed uniformly, but concen- 
trates outer portions the bobbin and inner 
portions, i.e., these portions nearest the central 
carbon electrode. 

The situs reactions was shown geometrical- 
the equation electric potential. Then the 
equation for the modern cylindrical type cell, for 
example, ‘‘D’’ size cell, indicates logarithmic 
curve. The equation was experimentally con- 
formed analyzing MnO, several portions 
the bobbin. Furthermore, some methods man- 
ufacturing dry cells were explained taking 
advantage this principle. 


ABSTRACT 
NUMBER 


USE SOLID SEMICONDUCTORS 
ION CARRIERS ELECTROCHEMICAL 
SYSTEMS 


Lehovec and Broder 


DESCRIPTION will given some prelim- 

inary attempts that have been made eval- 
uate for electrochemical sys- 
tems ionic conducting solids such silver iodide. 


ABSTRACT 
NUMBER 


PREPARATION HIGH PURITY LEAD* 
Ray Hughes 


published methods for the prep- 

aration high purity lead are critically re- 
viewed. The presumably more effective these 
methods were subjected trial and analytical 
evaluation. Based these analytical results, 
combination procedure described which pro- 
duces lead extremely high purity. 


*This work was supported part under Contract W33- 
038 AC-15141 with the Air Materiel Command. 
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ABSTRACT 
NUMBER 


POSITIVE-PLATE SELF-DISCHARGE 
THE LEAD-ACID CELL 


Lander 


PECIFIC gravity changes stand lead- 
acid cells having per cent antimoniai grids 
were followed for months. Self-discharge 
the positive plate was found occur rates 
comparable negative-plate self-discharge. 
appears proceed primarily through oxidation 
the antimony the grid the PbO, the 
plate. 

Hydrogen gas was found reduce PbO, sul- 
acid. 


ABSTRACT 
NUMBER 


MICROSEGREGATION THE 
LEAD-ANTIMONY ALLOYS 


freezing process occuring lead and hypo- 

eutectic lead-antimony alloys was studied 
single crystals and polycrystalline aggregates 
examination the metallographic structure with 
microscopic, microradiographic, and cbemical 
replica techniques. The formation dendritic 
lead crystals was also observed other systems. 
The microsegregation occuring the lead-anti- 
mony alloys was found result the den- 
dritic mode growth. The production homo- 
genous alloy was found impossible even 
when the amount antimony was reduced 
insignificant amounts. This was true whether the 
alloy was chill-cast very slowly cooled. Segre- 
gation shown caused both the small 
concentration gradient and the large amounts 
lead crystallizing the first intervals freez- 
ing. Alloys higher concentration are shown 
have more uniform solid solution antimony 
lead but actual segregation antimony 
antimony-rich phase inevitable. The primary 
lead dendrites appear grow alternate den- 
dritic extension and regular crystal growth, ac- 
counting for the structure observed metallo- 
graphic sections. The structure these alloys 
commonly referred eutectic not produced 
under eutectic conditions and not representa- 
tive true eutectic structure. When chill-cast, 
alloy with per cent antimony produces 
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normal eutectic crystallization. Normal eutectic 
could not initiated any slow- 
cooled alloy investigated. general, the seg- 
regation that occurs chill-cast alloys much 
more uniformly distributed than that slowly 
cooled alloys. 


EFFECT CORROSION AND GROWTH 
THE LIFE POSITIVE GRIDS 
THE LEAD-ACID CELL 


Lander 


ORROSION and growth several binary and 
ternary lead alloys were measured under va- 
rious conditions. Tin additions were found 
have positive effect slowing corrosion rates. 
Small amounts third element may added 
the tin alloys increase tensile strength with- 
out increasing corrosion rates. empirical re- 
lationship between growth and tensile strength 
shown. Positive-plate grid growth correlated 
with capacity-life data for cells having and 
per cent antimonial grids. 


IMPEDANCE MEASUREMENTS 
STORAGE BATTERIES 


Willihnganz 


response automobile battery al- 

ternating current and also short pulse 
direct current has been studied. Attempts were 
made interpret the results terms 
equivalent electrical circuit and also terms 
the electrochemical reactions. 

concluded that the electrical resistance 
the battery, the double-layer capacity, and the 
reversible charge and discharge hydrogen and 
lead ions the sponge lead surface account for 
most the effects observed. 

The temperature coefficient the capacitance 
indicates that double-iayer effects are less im- 
than the actual charge and discharge 

rise the measured electrical resistance 
high audio frequencies can explained 
slow diffusion lead hydrogen ions across the 
interface. 
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ABSTRACT 


MECHANISM SELF-DISCHARGE 
THE EDISON NEGATIVE 


Hersch 


ELF-DISCHARGE the negative alkaline 
batteries due, the main, anaerobic at- 

tack the active iron water and partly 

molecular oxygen being depolarized the three- 

phase boundary supporting rods/electrolyte/at- 

mosphere. easy demonstrate and stop the 

latter type corrosion. counteracting the 

former, sacrificial cathodic protection seems 

promising means some applications the bat- 

tery. 


ABSTRACT 
NUMBER 


(This paper, the abstract for which appears 
31, has been rescheduled the Battery sym- 
posium.) 


CORROSION 


THE OXIDATION METALS 
HIGH TEMPERATURES 
Walter Moore* 


(NO ABSTRACT RECEIVED) 


*Present address: Department of Chemistry, Indiana 
University, Bloomington, Indiana. 


THEORETICAL ANALYSIS THE 
DIFFUSION PROCESSES DETERMINING 
THE OXIDATION RATE ALLOYS 


Carl Wagner 


interplay diffusion processes metallic 
and oxide phases during the oxidation al- 
loys has been analyzed theoretically. 

The oxidation rate alloys containing noble 
metal (Au Pt) and oxidizable meial (Ni, 
Cu, Zn) has been calculated function 
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alloy composition. The oxidation rate Ni-Pt 
alloys 850° and 1100°C essentially deter- 
mined the diffusion nickel the alloy-NiO 
interface the mole nickel less 
than 0.5 accordance with observations Ku- 
baschewski and von Goldbeck (1949). 


Alloys which both constituents are oxidi- 
zable may form either one-phase two- 
phase scale. necessary but not sufficient condi- 
tion for the formation scale consisting 
only one oxide has been found. Results for Cu-Ni 
alloys obtained Pilling and Bedworth (1925) 
and Cu-Zn alloys obtained Dunn (1931) are 
essentially accordance with theoretical con- 
siderations. 


the other hand, two oxides may nucleate 
initially and continue grow even under con- 
ditions under which exclusive formation the 
oxide the less noble metal possible process. 
This illustrated observations made Price 
and Thomas (1938) Cu-Al alloys. 


OXIDATION STUDIES PURE NICKEL 
FROM 400° 750°C AND PRESSURES 


Kenneth Andrew and Earl Gulbransen 


effect time, temperature, and pressure 

the rate oxidation pure nickel 
studied using vacuum microbalance technique. 
The data are compared previous studies the 
literature and are interpreted terms the 
parabolic rate law and the transition state theory 
diffusion. 


Deviations from the parabolic rate law are 
found occur during the early stages the re- 
action and some temperatures smaller devia- 
tions occur over long periods time. However, 
reasonable values for the heat and entropy 
activation can calculated; these values are: 
kcal/mole and entropy units respectively. 
The negative entropy value and the deviations 
from the parabolic rate law are presented evi- 
dence that the physical structure the film 
changing and that the diffusion occurring 
grain boundaries. 


The oxidation resistance nickel compared 
that for other metals. 
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PRELIMINARY STUDY THE 
OXIDATION AND VAPOR PRESSURE 
CHROMIUM 


Earl Gulbransen and Kenneth Andrew 


high vacuum behavior chromium 

temperatures between 600° and 1015°C 
studied. Using decarburized specimens, chromi- 
acts getter oxygen while above 825°C 
chromium vaporizes appreciable rate. The 
vapor pressure chromium determined be- 
tween 885° and 1015°C and value 93.9 
0.2 found for Oxide and ni- 
tride films have appreciable effect the 
vapor pressure curve this temperature and 
thickness range. 

The reaction carbon with the surface oxide 
occurs temperatures 800°C and higher, with 
the carbon being removed carbon monoxide. 

The oxidation reaction studied over the 
temperature range 700° 900°C. Except for the 
initial period the reaction the data may 
fitted the parabolic rate law. plot log 


Application the transition-state re- 
action-rate theory the rate data gives positive 
values 10.7 13.5 entropy units for the en- 
tropy activation. 

comparison the rate data with that 
other metals shows that chromium has good 
oxidation resistance although inferior 
lium and the Ni-Cr series alloys. 


ACT 


REACTION ZIRCONIUM METAL 
WITH OXYGEN* 


XYGEN reacts with zirconium rates which 
appear close parabolic (square-root 
function time) 600°C, decreases one- 
fourth-power function time 875°C, and in- 


*Work done under Contract No. W-7405-eng-92 for the 
United States Atomic Energy Commission. 
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creases parabolic above 1100°C. This be- 
havior, contrast expected parabolic rates, 
thought brought about some effect 
the transition from alpha beta zirconium (865 
10°C). empirical equation which expresses 
this behavior may written follows: 
where: 

Energies activation temperatures the 
neighborhood 300°C (alpha zirconium) and 
1500°C (beta zirconium) have been approximat- 
being 16,000 cal/mole and 112,000 cal/ 
mole, respectively. Large probable errors these 
values make comparisons with other reported 
values inconclusive. 

pressure dependency the reaction was 
observed. 


THE DIFFUSION AND SOLUBILITY 
NITROGEN BETA ZIRCONIUM* 


and Papp 


STUDY has been made the nitrogen-zirco- 
nium reaction the temperature 
900°C 1600°C one atmosphere pressure. 
The general trend the over-all reaction was 
increase amount absorbed with increasing 
temperature. However, the data were not suf- 
ficiently consistent for quantitative study 
reaction rates and the activation energy. 
Diffusion-rate calculations based solution 
the usual diffusion equation gave diffusion 
coefficient, 
The energy activation diffusion, 33,600 cal/ 
mole, has probable error +1600 cal/mole. 
The limiting solubilities nitrogen beta 
zirconium were determined from the diffusion 
data. 


*Work done under Contract No. W-7405-eng-92 for the 
United States Atomic Energy Commission. 


| 
| 


HIGH TEMPERATURE CORROSION 
SEVERAL HEAT-RESISTING ALLOYS 
ANHYDROUS AMMONIA 


Skinner, Jr., and Furman 


PECIMENS representing range commer- 

cial heat-resisting alloys have been exposed 
plant installation anhydrous NH, 
500°C. The extent corrosion damage due 
nitriding, determined metallographic meas- 
urement, correlated with alloy composition. 
Under the particular conditions test, the nick- 
content the alloy appears dominant 
factor affecting the corrosion behavior since 
nickel-base compositions exhibited considerably 
greater resistance attack than those which 
nickel was low absent. 


THE ACCELERATED OXIDATION 

ALLOY STEELS CONTACT WITH 

VANADIUM PENTOXIDE HIGH 
TEMPERATURES 


accelerated oxidation alloy steels 

contact with vanadium pentoxide high tem- 
peratures being investigated this laboratory. 
The principal results presented will 
those rate measurements made samples 
Type 310 (25 Cr, Ni) stainless steel, coated 
dipping molten vanadium pentoxide and 
maintained air temperatures ranging from 
600° 1000°C. The rates varied widely over 
this temperature interval that the three follow- 
ing techniques were employed: volumetric meas- 
urement oxygen uptake, weight gain shown 
quartz spiral, and weight gain shown 
analytical balance. 


The experimental results show most the 
complexities thus far encountered all reaction 
systems this type. For purposes 
the oxidation may assumed occur three 
temperature regions follows: (a) low temper- 
ature (up about 625°C) which the rates are 
low encugh that the compact scale did not 
usually become thick enough rupture, and 
parabolic rate law obeyed; intermediate 
temperature, which the scale, still compact, 
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ruptures intervals owing mechanical strains, 
and the rate law approximates series para- 
bolas; (c) high temperature (from about 850° 
about 1000°C), which the scale becomes 
columnar, porous, and nonprotective, that 
linear rate law approached. 


EFFECT COPPER CONTAMINATION 
TWO CAST HEAT-RESISTING 
COMPOSITIONS 


the most widely used heat-resisting 

compositions, per cent per 
cent nickel and per cent nickel—15 per cent 
chromium, have been investigated determine 
the effect copper contamination the rates 
high temperature attack some the com- 
monly encountered atmospheres. With 
contents per cent, the effects are minor 
proportions 1800°F the presence the 
following atmospheres: moist air, sulfurous air, 
and hydrogen. 


CORROSION HEATING ELECTRODES 
MOLTEN CHLORIDE BATHS 


Copson 


LTERNATING current between immersed 
electrodes used heat sodium-potassium 
chloride, heat-treating salt baths temperatures 
around 1500°F. The corrosive conditions 
which the electrodes are exposed were simulated 
laboratory tests. was found that under cer- 
tain conditions the electrodes wasted away 
rapidly. This pencilling was due 
metal dissolving during the anodic part the 
a-c cycle and plating back nonadherent pow- 
der during the cathodic part the cycle. Wheth- 
not pencilling occurred depended upon the 
condition the protective oxide coating the 
electrodes, which turn was controlled the 
composition the neutral salt bath. Oxidizing 
constituents the bath kept the oxide film 
repair. Alkalinity the bath was necessary for 
film breakdown and pencilling. pencilling oc- 
curred fresh pure salt. Pencilling increased 
rapidly with current density. 
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AQUEOUS CORROSION 
ALUMINUM ELEVATED 
TEMPERATURES 


Draley 


ESULTS observations the corrosion 

aluminum distilled water tempera- 
tures from 50° 315°C are reported. the 
higher temperatures the corrosion markedly 
increased slight increases pH, apparently 
through the mechanism intergranular attack. 
The oxides found corrosion products are re- 
ported and activation energies are given. 


AOT 


CORROSION ZIRCONIUM HIGH 
TEMPERATURE WATER 


corrosion zirconium and several its 

alloys has been studied elevated tempera- 
tures water. Corrosion behavior was found 
vary markedly with metal purity and alloy con- 
tent. However, gases and salts dissolved the 
test water had only small influence. 

The rate diffusion oxygen ion through 
the oxide film considered the rate-controiling 
step the corrosion process. The effect for- 
eign ions the defect structure the oxide 
considered. 


KINETICS REACTIONS NICKEL 
AND STEEL WITH MOLTEN SULFUR 


Andrew Dravnieks 


reaction nickel with molten sulfur was 

studied between 210° and 445°C, and com- 
pared with similar steel-sulfur reaction. Both 
reactions are parabolic. For nickel, the Arrhenius 
activation energy kcal above 320°C, but 
considerably higher than this lower tempera- 
tures. This change activation energy ex- 
plained mainly change the structure 
NiS. The steel-sulfur reaction has constant ac- 
tivation energy kcal. 
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ABSTRACT 


SOME PROBLEMS CORROSION 
RESEARCH 


Owe Berg 


various steps the dissolution metals 
acid solutions are discussed. concluded 
that the rate-determining process either the 
adsorption reactants the metal surface 
the removal reaction products from the metal 
surface. This discussion illustrated the 
author’s measurements the rates dissolu- 
tion copper, molybdenum, and iron nitric 
acid, and aluminum hydrochloric acid. 


CORROSION STEEL AIR-FREE, 
DILUTE, WEAK ACIDS 


Norman Hackerman and Glenn, Jr.* 


ITH less than 500 ppm acetic acid water, 

the corrosion rate steel varied inversely 
with acid concentration constant partial pres- 
sure and directly with partial pressure 
Using 500 1000 ppm acetic acid, the cor- 
rosion rate was low following initial rapid at- 
tack, and independent the partial pressure 
The corrosion product, largely iron (II) 
carbonate, offers some protection until becomes 
thick enough crack because internal stress- 
es. mechanism account for the somewhat 
anomalous results proposed. 


*Present address: Field Research Laboratories, Mag- 
nolia Petroleum Company, Dallas, Texas. 


THE RELATION THE ANODIC 
CORROSION LEAD AND LEAD- 
ANTIMONY ALLOYS 
MICROSTRUCTURE 


TECHNIQUE described for determining 
the relation the microstructure lead and 
its alloys the anodic corrosion occurring sul- 
furic acid. This method has been used show 


at 


the manner which the corrosion lead and 
its hypoeutectic antimony alloys are related 
their microstructures. was found that pure 
lead and the lower alloys corrode intercrystal- 
line attack, and that the higher alloys corrode 
penetration the antimony-rich network. 

Certain aspects the corrosion taking place 
the lead-acid storage battery are discussed. 


ANODIZING ZIRCONIUM AND 
OTHER TRANSITION METALS 
NITRIC ACID 


IRCONIUM was anodized nitric acid solu- 

tions with formation adherent black 
oxide layer low resistance concentrations 
exceeding per cent weight HNO,. Periodic 
variation resistance constant current was 
noted. 

Under the same conditions high 
oxide film was produced titanium, hafnium, 
columbium, tantalum, and tungsten with limit- 
ing thickness not exceeding The anodic be- 
havior zirconium analogous that silver 
solutions HCl. 


KINETICS THE OXIDATION AND 
DISSOLUTION COPPER 
AQUEOUS AMMONIA 


Halpern 


kinetics the reaction copper with 
aqueous ammonia and oxygen have been in- 
vestigated over wide range temperatures, 
oxygen pressures, solution compositions, and 
stirring velocities. autoclave was employed 
these studies permit the use elevated tem- 
peratures and pressures. low oxygen pressures 
the rate was determined the transport oxy- 
gen the copper surface, while higher pres- 
sures the reaction itself was rate controlling. 
The mechanism this reaction and the effect 
variables the kinetics are discussed. 


RACT 


TIME-DEPENDENT PROPERTIES 
COPPER ANODES SOLUTIONS 


solution makes rather abrupt change 
more positive value after certain quantity 
electrical charge has been passed. The magnitude 
this charge depends markedly upon the charg- 
ing rate. 

Variations the resistance the anode film 
seem due primarily changes the total 
area, and not changes film thickness. 

The kinetics the approach the steady 
state will discussed. 


CORROSION MILD STEEL SHEET 
HYDROCHLORIC ACID 90°C 


Koehler 


ILD steel sheet hydrochloric acid 
90°C tends crystallographically etched. 
such condition deduced that the speci- 
men does not have individual local anodes 
cathodes, but hydrogen reduced directly upon 
the surface the metal being dissolved. Hydro- 
gen reduced alloys with the metal surface and 
reduces the activity iron the surface metal. 
This reduction iron activity considered 
the principal form anodic polarization oc- 

The corrosion rate etched specimen 
not affected the passage small applied cur- 
rents. unetched specimen, the other hand, 
has distinct local anodes and cathodes and 
readily cathodically protected. 


ABSTRAOT 
NUMBER 


THE REPEATED ETCHING AND 
ELECTROLYTIC POLISHING 
METALS 


Shigeto Yamaguchi 


thin films oxide formed metals and 
isolated therefrom were examined means 
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electron microscopy. The structure oxide 
films recognized here revealed that the surface 
forms the underlying substrata are round af- 
ter the removal the oxide films formed. Elec- 
trolytical polishing metal faces was equivalent 
alternate repetition formation and dissolu- 
tion oxide films. 


ABSTRACT 
NUMBER 


VISUAL DETERMINATION THE 
ORIENTATION AND NONORIENTATION 
CRYSTALLITES COMPOSING THIN 
FILMS 


Shigeto Yamaguchi and Tadayuki Nakayama 


WAS determined visual method whether 
the oxide films formed metals and isolated 
from them were regularly oriented not. This 
was course performed means electron 
diffraction, but the visual method described 
the present study was much simpler and quicker 
than diffraction method. This visuai method was 
applicable test heat-resisting alloys, elec- 
troplated films, and replica films electron mi- 
croscopy. 


CORROSION ALUMINUM NON- 
AQUEOUS NITRIC ACID AND MIXED 
NITRIC-SULFURIC ACID MEDIA* 


Milton Scheer and Eric Rau 


corrosion pure aluminum 

nonaqueous mixed nitric-sulfuric acid 
tures was measured 0°C. mechanism for the 
corrosion process has been postulated. The mi- 
gration aluminum ions and electrons through 
the insulating oxide film was assumed rate 
controlling. The results are shown 
qualitative agreement with such the- 
ory. 


*Statements and opinions ex»ressed in this article are 
to be understood as individua! erpressions of the authors 
and not those of the Navy tepartment. 
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THE RATE DISSOLUTION 
TITANIUM ACIDS WITH 
AMMONIUM FLUORIDE ADDED 


ITANIUM can easily dissolved many 

strong and even weak acids the presence 
water soluble fluoride. The rate dissolution 
pure sulfuric acid very low, but in- 
creases appreciably added the acid. 
Further, the rate increases only slightly with in- 
creasing concentration the acid (at constant 
concentration NH,F), and increases greatly 
with increasing concentration NH,F (at con- 
stant concentration sulfuric acid). still 
higher concentrations NH,F, the rate quickly 
slows down. This effect explained the basis 
potential, resistance, and overvoltage measure- 
ments. 


PASSIVITY TITANIUM 
HYDROCHLORIC ACID SOLUTIONS 


David Schlain and Joseph Smatko 


LECTRODE potential measurements and 

weight loss corrosion tests indicate that air 
low concentrations certain dissolved metals 
passivate titanium hydrochloric acid solutions 
and that passivity accompanied more noble 
electrode potentials. Air passivates titanium 
acid Two hundred milligrams copper 
per liter effective 10N hydrochloric acid and 
The more noble electrode potentials indicate that 
reaction involving oxygen, metal ions, ions 
containing oxygen takes place the passive 
surface but there visible deposit on, 
change in, the appearance the surface except 
for occasional slight tarnish. Titanium, con- 
tact with small volumes stagnant 10N hydro- 
chloric acid containing 200 copper per 
liter, loses its passivity after period time. 
This time interval seems directly propor- 
tional the ratio solution volume speci- 
men area and the loss passivity attributed 
the presence atomic hydrogen. 
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ACT 


AMOUNT OXYGEN THE 
SURFACE PASSIVE STAINLESS STEEL 


Herbert Uhlig and Samuel Lord, Jr. 


amount oxygen the surface 18-8 
stainless steel was obtained pickling the 
alloy, washing with nitrogen-saturated water and 
exposing the metal water known dissolved 
oxygen content. The decrease dissolved oxygen 
with time was measure oxygen taken 
the 18-8 surface. After hours, and long 
hours, maximum surface oxygen corresponds 
layer oxygen atoms over which monolayer 
oxygen molecules adsorbed. These values are 
based the true surface area the alloy 
determined the B.E.T. method. The data are 
not inconsistent with mechanism passivity 
based adsorbed films. 


INORGANIC CORROSION INHIBITORS 
ACID SOLUTION* 


Cecil King, Emil Goldschmidt, and Natalie Mayer 


DILUTE acid with excess po- 
tassium nitrate depolarizer, iron, zinc, 
and cadmium dissolve at, nearly at, maxi- 
mum rate controlled the rate convection 
and the speed diffusion the hydrogen ion. 
The dissolution rates these metals may re- 
duced comparatively small values addition 
dichromate, molybdate, tungstate. With 
very pure iron and zinc the dissolution rate 
the presence dichromate can reduced still 
more the addition soluble fluoride. While 
none the solutions used are highly protective, 
the experiments described are aid inter- 
preting the mechanism inhibition. 


*This work was done in part under U. S. Atomic Energy , 
Commission Contract No. AT (30-1)-816 with New York 
University. 
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THE INHIBITION THE CORROSION 
IRON SOME ANODIC 
INHIBITORS 


Pryor and Cohen 
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having relatively strong oxidizing 
anions, such sodium chromate and 
passivate iron both the presence air and 
deaerated solutions. Much weaker oxidizing 
agents such sodium tungstate and molybdate 
behave similarly chromate and nitrite the 
presence air but not prevent corrosion 
deaerated solutions despite the fact that poten- 
tial/time and polarization curves indicate that 
slow film formation occurring. Tungstate ions, 
however, are effective oxidizing agents toward 
iron when discharged anodically high current 
density. 

Solutions sodium acetate, benzoate, carbon- 
ate, hydroxide, orthophosphate, silicate, 
which not contain oxidizing anions, passivate 
iron only when they contain dissolved air. When 
these solutions are deaerated they attack iron 
very slowly, potential/time and polarization 
curves indicating that this attack mainly un- 
der cathodic control. 

postulated that oxygen dissolved solu- 
tion mainly responsible for passivity virtue 
its heterogeneous reaction with surface iron 
atoms form thin film approximate- 
which oxide films are formed air. This film, 
kept constant repair, prevents iron ions from 
the metal passing into considered 
that, inhibitors containing oxidizing anions, 
the passivity film formed mainly dissolved 
oxygen, whereas other inhibitors, which not 
contain oxidizing anions, the oxide formed en- 
tirely oxygen dissolved solution. 


*Estimated on the apparent surface area of the speci- 
mens. 


ELECTRIC INSULATION 


THE MANUFACTURE, PROPERTIES, 
AND USES FORMVAR 


Andrew Fitzhugh, Edward Lavin, 
and George Morrison 
OLYVINYL FORMAL manu- 
factured simultaneous hydrolysis and 


acetalization polyvinyl acetate. Composition 
and resulting properties can varied. 


Formvar uniquely combines rigidity and 
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toughness. Moldability improved lowered 
molecular weight and plasticizers. Solvents are 
few. Retention more acetate groups leads 
more general solubility and lowered strength and 
dimensional stability. 

major application wire enamel, where 
Formvar’s capability cross-linking utilized. 
Solutions are also used for solenoid bonding and 
metal priming. Other applications include injec- 
tion molding, calendaring, reinforcement more 
brittle resins, thermal adhesives for metals, and 
plasticized compositions. 
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INFRARED ABSORPTION SPECTRA 
POLYVINYL FORMAL 


Harold Beachell 


chemical changes which take place 

electrical insulation being subjected oxi- 
dation were determined means infrared and 
ultraviolet analysis. The effect solvent trapped 
the film shown play important role 
the aging process. The rates formation 
degradation products and their relation the 
life insulation are suggested. 


ABSTRACT 


ELECTRICAL PROPERTIES 
ARALDITE ETHOXYLINE RESINS 


Wismer and Dorman 


chemical, electrical, and mechanical prop- 

erties certain ethoxy-type polymers are de- 
scribed. Techniques for their successful 
casting resins are presented. Results use ac- 
tual electronic component and miniturization ap- 
plications are given. 
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THE PULSE-BREAKDOWN LIQUIDS 
Edwards 


XPERIMENTAL data are presented 
breakdown experiments transformer oil 
using linearly rising pulses 100 micro- 
seconds, and breakdown pure liquids using 
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very short pulses (rectangular and linearly ris- 
ing) the order microsecond long and 
stress about two million volts per centimeter. 


INSULATION PROBLEMS NUCLEAR 
MEASUREMENTS 


Wendel Bradley 


art nuclear measurements adds new in- 
sulation problems the design electronic 
and physical instruments. Four these problems 
are: 
Leakage pulse-wise across surfaces and 
through insulators. 
Reliable insulation resistances the order 
ohms. 
The presence high intensity radiation 
fields. 
Decontaminability radioactive substances. 
addition, thermal coefficient and “aging” 
problems increase because high operating tem- 
peratures, continuous operation, and high reli- 
ability requirements. This paper presents the 
problems, demonstrates why they exist, supports 
observation with reasonable conjecture and hy- 
potheses, and points some methods solution. 


ABSTRACT 


EFFECT RADIATION 
DIELECTRICS 


Warner 


electrical properties dielectrics have 
been studied extensively for many years. Stud- 
ies the effect irradiation these materials 
x-rays gamma-rays have been much less 
studied. The purpose this paper report 
some the experimental results obtained with 
the subject materials polystyrene, Teflon, and 
The effective irradiation low 
levels can simply expressed where 


the conductivity, the radiation intensity, 


and and are constants. 

careful measurements, resistivity values 
for these materials the order 
ohm-cm without any irradiation other than back- 
ground cosmic rays have been obtained. Values 
vary approximately 0.5 0.75. 
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ELECTRODEPOSITION 
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ELECTRODEPOSITION COPPER FROM 
THE MONOETHANOLAMINE BATH 


Rama Char and Shivaraman 


OPPER has been electrodeposited steel 

using complex copper-monoethanolamine 
solution. This does not deposit copper steel 
immersion. The deposits are smooth, fine- 
grained, bright and adherent, and the bath 
comparable the cyanide bath. The inclusion 
Rochelle salt considerably improves its perform- 
ance. The optimum conditions are: copper ox- 
alate g/l, monoethanolamine Rochelle 
salt 2.4 4.8 (22.3 44.6 
2.9 4.3 volts, 9.5, and 24°C. The 
addition nitrates has some beneficial effect. 
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STUDIES THE MECHANISM 
BRIGHT PLATING THE ACID 
COPPER BATH* 


Bacon and Dan Trivich 


THE acid copper bath, polarography shows 

that thiourea suppresses the maximum and 
shifts for copper more negative poten- 
tials, while dextrin lowers the diffusion current, 
the effects the two being additive. 

single crystals, the bath without bright- 
eners gives bright, single crystal deposits 111 
faces and polycrystalline, matte deposits else- 
where. With brighteners, the deposits are poly- 
and bright all over. Thiourea with 
localized adsorption single cry- 
stals. 


THE ELECTRODEPOSITION COPPER 
AND NICKEL* 


John Yeager, Ernest Yeager, and Frank Hovorka 


OLARIZATION and structural measurements 
have been made for copper and nickel typi- 
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cal metals with low and high polarization. 
stream electrolyte has been directed past the 
electrode minimize concentration polarization. 
The build-up and decay the fol- 
lowing the initiation and interruption the cur- 
rent have also been determined. The results are 
interpreted theoretically. 


*Research partially supported by the Harshaw Chemical 
Company through a fellowship to John Yeager. 


THE EFFECT ULTRASONIC WAVES 
THE ELECTRODEPOSITION 
COPPER* 


Wolfe, Hyman Chessin, Ernest Yeager, 
and Frank Hovorka 


effects ultrasonic waves the electro- 

deposition copper have been determined 
frequencies 200 and 1000 with acid 
plating baths various concentrations. Polariza- 
tion measurements have been made the direct 
method, while structural information concerning 
the deposits has been obtained through x-ray and 
photomicrographic studies. The polarization data 
compared with similar data obtained with me- 
chanical agitation. 


*Research supported the Office- Naval Research 
under Contract No. N7 onr 47002, Project No. NR 051 162. 
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NEW APPROACH THE 
INVESTIGATION ADDITION 
AGENTS 


system under investigation copper- 

copper sulfate-sulfuric acid bath with gelatin 
addition agent. Changes cathode polariza- 
tion Haring Cell are determined with cath- 
ode ray addition agent pres- 
ent the polarization rises almost instantaneously 
100 after the current switched on, then 
slowly increases 110 mv. However, when gela- 
tin present the electrolyte the polarization 
rises about 250 within five seconds, falls 
200 during the next ten seconds deposition, 
then slowly increases the steady state polariza- 
tion characteristic the gelatin concentration. 
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The pattern the potential-time curve depends 
the length time the cathode contact 
with the electrolyte before deposition begun, 
and other variables under investigation such 
concentration and molecular weight addi- 
tion agent, age solution, current density, na- 
ture the cathode surface, stirring, and tem- 


perature. 
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CATHODE POLARIZATION POTENTIAL 
DURING ELECTRODEPOSITION 


COPPER 


Effect the Cathode Base upon the Cathode 
Polarization Potential and the Crystal 
Structure the Deposit 


variation the cathode polarization with 
time during electrolysis various current 


densities, and with cathode bases different 
structures, has been studied. The effects cold- 
rolled and annealed foil cathodes, showing pre- 
ferred orientation and random orientation, re- 
spectively, have been compared, and measure- 
ments have also been made using electrodeposited 
“constant state bases produced un- 


der standard conditions, 


bases coarse and fine structure. The deposits 
formed under some these conditions have been 
studied x-ray methods. The results support 
the view Blum and Rawdon that the cathode 
polarization related crystal size and 
change from coarse fine structure ac- 
companied increase polarization poten- 


tial. 
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THE MECHANISM SURFACE 
LEVELING PERIODIC REVERSE 
CURRENT CYANIDE COPPER PLATING 


Dennis 


leveling obtained with periodic re- 
verse current cyanide copper plating at- 
tributed the rectifying properties stoichio- 


*Present address: 
Murray Hill, N. J. 


Bell Telephone Laboratories, Inc., 
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metric cuprous oxide barrier layer formed during 
the anodic part the cycle. Anodic dissolution 
occurs means cuprous ions diffusing through 
breakdowns the barrier layer. Breakdowns are 
more frequent projected surface areas. The 
greater rate anode dissolution these points 
produces leveling action. Experimental evidence 
presented which supports the proposed mecha- 
nism leveling. 
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THE MECHANISM 
ELECTROPOLISHING COPPER 
PHOSPHORIC ACID SOLUTIONS 


Electrical Conditions Associated with 
Electropolishing 


Edwards 


PRELIMINARY investigation described 

the current-voltage-time relationships record- 
cathode-ray oscillograph mainly for cop- 
per phosphoric acid solutions. The curves show 
that sharp fall current and rise voltage 
occurs when polishing conditions are established 
and that limiting current conditions exist the 
polishing range, reported other workers. 
The dependence characteristic current oscilla- 
tions experimental conditions has been in- 
vestigated. 
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THE MECHANISM 
ELECTROPOLISHING COPPER 
PHOSPHORIC ACID SOLUTIONS 


II. Processes Preceding the Establishment 
Polishing Conditions 


Edwards 


EQUATION Elmore relating the time re- 
quired establish polishing conditions 
the current applied has been tested with copper 
anode phosphoric acid. The dependence 
constant Elmore’s equation anode area, 
phosphoric acid concentration, copper solubility, 
viscosity, and copper concentration has been in- 
vestigated. The results show that the process 
diffusion-controlled but that Elmore’s hypothesis 
that the onset polishing coincides with the at- 
tainment the solubility limit copper the 
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electrolyte incorrect, since additions copper 
the electrolyte were found have effect 
the constant, except insofar they modified the 
viscosity. Two possible explanations these re- 
sults are advanced based the view that the 
controlling process depletion the anode lay- 
with respect either hydrogen ions 
those ions molecules with which the copper 
ions are combined the solution. shown 
how the latter interpretation can explain the 
principal features electropolishing. 


ACT 


THE MECHANISM 
ELECTROPOLISHING COPPER 
PHOSPHORIC ACID SOLUTIONS 


III. The Mechanism Smoothing 
Edwards 


XPERIMENTS with composite anode having 
projections and recesses its surface in- 


sulated from each other showed that the 


distribution between projections and recesses un- 
derwent very little change when the total cur- 
rent fell and polishing conditions were estab- 
lished. This called for radical revision pre- 
vious views electropolishing and prompted 
quantitative investigation the smoothing ef- 
ficiency under different conditions surface 
standard roughness. The observed efficiencies 
were compared with those calculated for whol- 
diffusion-controlled distribution attack 
(identical with primary current distribution) 
and for equal dissolution all points the 
surface. The conclusion reached that the mode 
smoothing electrolytic (and chemical) pol- 
ishing not specific these processes but re- 
sults solely from the variations concentration 
gradient within the diffusion layer set the 
anode surface. For any surface known shape 
there therefore maximum possible smoothing 
efficiency. 
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ELECTRONIC CONFIGURATION 
ELECTRODEPOSITION FROM 
AQUEOUS SOLUTIONS 


The Effect Ionic Structure 
Ernest Lyons, Jr. 
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AQUEOUS solutions, electrodeposition occurs 

from ions represented electronic configura- 
tions having hybridized orbitals from the outer 
electron shell. When the hybridization involves 
orbitals the two outer shells, hydrogen rather 
than the metal discharged. comparison 
with rate studies and mechanisms the sub- 
stitution reactions complex ions, interred 
that the critical step electrodeposition the 
dissociation one the coordinated groups 
from the metal ion. The theory discussed 
relation various phases electrodeposition. 


FACTORS AFFECTING THE 
TRANSFORMATION WHITE 
GRAY TIN LOW TEMPERATURES 


tendency for white tin, the form 
coatings and otherwise, transformed into 
gray tin affected the composition and thick- 
ness the tin, the temperature which trans- 
formation takes place, and the history the tin 
prior the transformation. Gray tin will appear 
spontaneously under certain conditions, and af- 
ter inoculation with gray tin germanium under 
other conditions. There should little difficulty 
preventing the formation gray tin certain 
precautions are taken. 


ELECTRODEPOSITION SELENIUM 


Scott Modjeska, Freeberg, 
and Kurt Schimkus 


NVESTIGATION into methods for producing 

continuous, dense coatings selenium de- 
scribed. The report covers work both aqueous 
and nonaqueous electrolytes. Results from cold 
aqueous solutions were amorphous red selenium, 
whereas, deposits from hot (80°C) solutions pro- 
duced mixtures black and red sooty deposits. 
bath temperature approached the melting 
point selenium, deposit tended more toward 
the metallic phase. Nonaqueous investigations 
included deposition from baths alcohol, gly- 
cerine, and glycols. The final work was done 
solutions phosphoric acid, effectively water- 
free, using auxiliary anode chambers. 
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ELECTRODEPOSITION SILVER 
FROM THE IODIDE BATH 


Rama Char and Sadagopachari 


ILVER has been electrodeposited copper 
from complex iodide solution. The deposits 
are white, dense, and adherent, and the bath 
comparable the cyanide bath (without bright- 
ener) respect quality deposit, electrode 
efficiency, current density, and throwing power. 
The optimum conditions are: silver 
iodide 400 600 0.2 1.6 (1.9 
14.9 0.1 0.3 volts, and 26°C. Am- 
monium sulfamate and sodium thiosulfate ad- 
ditions give semibright deposits. 
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SOME PROPERTIES STANNOUS 
SULFATE SOLUTIONS AND THEIR ROLE 
ELECTRODEPOSITION TIN 


II. Solutions with Stannous Sulfate and 
Sulfuric Acid Present 


Discher 


ENSITY, refractive index, surface tension, vis- 
cosity freezing-point depression, conductivi- 
ty, transference number, electrode potential 
pure tin and hydrogen, respectively, have been 
measured for range stannous sulfate-sulfuric 
acid solutions. The effects the sulfuric acid 
these properties are discussed. Relationships be- 
tween concentration and magnitude proper- 
ties and various derived properties are deter- 
mined. Possible structural species existing the 
solutions are suggested. 
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ELECTRODEPOSITION CADMIUM 
FROM FLUOBORATE SOLUTIONS 


Anantharaman and Balachandra 


optimum conditions for electroplating cad- 
mium from its fluoborate solution have been 
arrived systematic study the effects 
all types variables its plating characteris- 
tics. The best deposits cadmium are obtained 
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from bath containing 210 cadmium 
boric acid, and 1.0 g/l 
20°-30°C, and current densities 20-60 amp/ 
ft? (2.2-6.5 The deposits which are 
obtained steel, brass, copper are uniform, 
bright, fine-grained, adherent, and pleasing 
appearance. The current efficiency the process 
98-100 per cent cathodic and 102-104 per cent 
anodic. The bath nonpoisonous, stable, and 
easily controlled. The new bath slightly in- 
ferior the cadmium cyanide bath throwing 
power and resistivity, but vastly superior 
all other respects. 


ELECTROGALVANIZING FROM 
FLUOBORATE SOLUTIONS 


Anantharaman and Balachandra 


optimum conditions for electroplating zinc 
from its fluoborate solution have been deduced 
systematic study the effects all types 
variables its plating characteristics. The 
best deposits are obtained from bath 
ammonium g/l boric acid, and 
temperatures 20°-30°C, and current densi- 
The deposits which are obtained steel, brass, 
copper are uniform, fine-grained, adherent, 
and pleasing appearance. The current 
the process works out 98-100 per cent 
cathodic and 102-105 per cent anodic. The bath 
nonpoisonous, stable, and easily controlled. 
The new bath comparable the cyanide 
bath and vastly superior the sulfate bath. 


ABSTRACT 


CATHODIC LEAD DISINTEGRATION 
AND HYDRIDE FORMATION 


Hugh Salzberg 


EAD cathodes disintegrate into colloidal lead 
high current densities alkaline and 
weakly acid solutions. The rates disintegra- 
tion were studied solutions varying and 
salt concentration different temperatures, and 
current densities. 
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sidered be: 


The implications this the subject hy- 
drogen overvoltage are discussed. 


INDUSTRIAL ELECTROLYTICS 
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THE CAUSTIC ELECTROLYTIC ZINC 


Charles Baroch, Hilliard, and Lang 


INC extracted from oxidized ores with NaOH 

solution, and the zincate electrolyte puri- 
fied with zinc powder and lime. The zinc re- 
covered electrolytically powder con- 
sisting pinnate crystals. 12.9 (120 
about 1.5 zinc required. 
Many types oxidized ores have been tested 
the laboratory and some pilot-plant work has 
been done, and the process appears feasible. 
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SOURCE INDIUM METAL 


development process for the recovery 

indium the Consolidated Mining and 
Smelting Company Canada Trail, C., 
described. Indium enters the operations zinc 
concentrates. Residues from the electrolytic 
plant are passed through the lead smelter for 
recovery zinc values, and the contained indium 
accumulates the lead dross, which treated 
produce bullion containing lead, tin, indium, 


and antimony. 


This bullion treated electrolytically 


concluded that the cause this phe- 
nomenon the formation and subsequent decom- 
position volatile unstable hydride lead. 
The formula this hydride PbH,. quan- 
titatively formed current densities above 10- 
ma/cm’, depending the other parameters. 


The equation for formation PbH, con- 
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modification the Betts Process yield lead- 
tin alloy cathode and high-indium (30-35%) 
anode slime. The anode slime treated chemical- 
give crude (99%) indium metal, which 
refined electrolytically. 

The properties and uses indium are dis- 
cussed. 


THE ELECTROREFINING TIN 


electrorefining process has been developed 

treat tin scrap having high copper con- 
tent. The conventional thiosulfate bath was used. 
The use expensive thiosulfate and tin chloride 
was avoided preparing the bath with caustic 
soda, salt, and sulfur. plant produce 1000 
pounds refined tin day has been built and 
operated successfully for period ten months. 


METHOD FOR INTRODUCING AND 
CONTROLLING THE CONCENTRATION 
INORGANIC ADDITION AGENTS 


Van Houten and Stout 


LLOYING the addition element with some in- 
soluble anode material produces anode 
which corrodes very slowly, liberating the addi- 
tive. Rate liberation given solution pri- 
marily function its concentration the 
anode and the anode current density. example 
successful application the addition very 
small amounts selenium tellurium lead 
and the use these selenium-lead tellurium- 
lead anodes acid zinc-sulfate electrolyte for 
the production bright zinc. 


REFINING ANTIMONY 
ELECTRODEPOSITION AND 
VAPORIZATION 
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ANODIC DEPOSITION BEHAVIOR 
MANGANESE AND SILVER 


John Byrne and Rogers 


deposition behavior manganese the 

dioxide has been studied both polarographical- 
number different potentials. The studies were 
carried out over wide range concentrations 
manganese and was found that solutions 
more dilute than did not precipitate 
appreciable extent platinum electrode. 
adding lead (II) the solution lead dioxide was 
formed which acted carrier. this way com- 
plete deposition the manganese could effect- 
ed. Experiments with extremely dilute solutions 
silver have shown that silver, although not de- 
posited itself the anode, will co-deposit 
easily with lead dioxide the same way 


manganese. 
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THE COMPLETE ELECTRODEPOSITION 
RADIORUTHENIUM 


Griess, Jr. 


STUDY was made determine the conditions 

necessary for the complete 99%) electro- 
deposition radioruthenium. Bright adherent 
deposits usable radioactive sources for radia- 
tion therapy were obtained from acid solutions 
containing moderately low concentrations 
ruthenium nitroso salts. The effect 
some variables the rate and completeness 
plating are given. 


was refined fairly large labor- 
atory scale, electrodeposition from 
chloride bath using rotating cathode, 
vaporization and condensation, and 
combination these two methods. Each method 
had certain advantages. The one chosen 
any particular case would determined the 
nature and amount the impurities the crude 
antimony and the nature and amount the 
impurities permissible the refined material. 
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STUDY THE ELECTRODEPOSITION 
RUTHENIUM FROM VERY 
DILUTE SOLUTIONS 


Lietzke and Griess, Jr. 


deposition behavior ruthenium low 

concentrations has been investigated under 
variety conditions. Only when the ruthenium 
was solution the ruthenium nitroso com- 
plex were reproducible results obtained. Com- 
plete deposition was not possible concentra- 
tions below molar. mechanism involving 
hydrogen reduction the ruthenium nitroso 
complex proposed. 


ZIRCONIUM 
Schickner, John Beach, and Charles Faust 


ETHODS are described for producing adher- 
ent electroplates zirconium. As-plated ad- 
hesion (about 6000 psi) obtained prescribed 
etching the zirconium surface prior plating. 
Prebaking and heat treatment nickel- iron- 
plated zirconium produces alloy bonds about 
50,000 psi (as indicated modulus rupture). 
Other metals are electroplated over diffusion- 
bonded nickel iron plate. 


ELECTROPLATING 
John Beach and Charles Faust 


methods for electroplating beryllium 

are discussed: one method involves electro- 
chemical and activation beryl- 
lium for direct plating with other metals, and 
the other involves intermediate replacement 
zinc film the beryllium surface. Chemical pol- 
ishing beryllium described. Alloying the 
beryllium with the deposited metals and the ef- 
fect adhesion are also discussed. 


*Based on work performed under AEC Contract No. 
7405-eng-92. 
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ELECTROPLATING TITANIUM 


William Colner, Morris Feinleib, 
and John Reding 


very active metal which nor- 
mally covered with stable and adherent ox- 
ide; even more difficult plate than alumi- 
num and magnesium. Conventional methods 
preparing metals for plating (pickling, im- 
mersion, etc.) will not yield adherent electro- 
plates titanium. Good adhesion has been ob- 
tained subjecting titanium anodic etch 
essentially nonaqueous bath, based 
and ethylene glycol. Operating conditions and 
variables are discussed. 


ACT 


FORMATION IMMERSION ZINC 
COATINGS ALUMINUM 


Zelley 


manner which immersion zinc coatings 

form aluminum described and the im- 
portance such factors composition the 
zincate solution, operating conditions, and effect 
surface preparation the formation the 
zinc layer demonstrated. Several new modi- 
fications the commonly used zinc immersion 
treatment are described. Finally, the manner 
which the immersion layer influences the 
performance electroplated aluminum samples 
considered and typical performance data are 
presented. 


INDUSTRIAL ELECTROLYTICS 
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CURRENT 
EFFICIENCY’ GAS ANALYSIS 
DIAPHRAGM CHLOR ALKALI CELLS 


and Bartlett 
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determining current efficiency 
individual Hooker Type Cells means 
gas analysis was described 1944. The pres- 
ent paper discusses the use this method for 
the determination the average current efficien- 
entire plant. Methods for continuous 
cumulative sampling and for analysis the gas 
are described. Essentially, the current efliciency 
determination depends upon the ratio oxygen 
and carbon dioxide the chlorine with suitable 
corrections for other minor factors. 


ABSTRACT 


INFULENCE IMPURITIES THE 
ELECTROLYTE CHLORINE-CAUSTIC 
ELECTROLYSIS THE MERCURY 
CELL PROCESS 


III. Investigation the Influence Anions 
upon the Decomposition Rate Sodium 


Gésta Angel, Tage Lundén, and Rolf 


investigation the influence 
foreign negative ions the decomposition 
rate sodium amalgam shaking with buf- 
fered solutions NaCl has shown that the 
absence other impurities I-, and 
fect the decomposition rate, and also that cer- 
tain substances, viz., silicate, borate, pyrophos- 
phate, and stannate, are able de-activate vana- 
dium, which has previously (1) been demonstrat- 
promote the amalgam decomposition rate 
very high degree. 


INFLUENCE IMPURITIES THE 
ELECTROLYTE CHLORINE-CAUSTIC 
ELECTROLYSIS THE MERCURY 
CELL PROCESS 


IV. Description Mercury Cell Used for 
Electrolysis Experiments Laboratory Scale 


Angel and Tage Lundén 


ORDER verify the results from previous 
investigation the effect impurities 
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amalgam decomposition, electrolysis cell for 


laboratory use was constructed, with circulating 
mercury, inflow for concentrated NaCl solution, 
and outflow for gases and spent brine. Other 
parts the electrolysis equipment are also de- 
scribed. The apparatus was safe operation, 
and gave reproducible results. 
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GRAPHITE ANODE BRINE 


ELECTROLYSIS 


III. Effect Anode and Operating Variables 


Caustic Color 


ATA caustic color which have been ob- 

tained chiefly with laboratory diaphragm 
cell are briefly summarized. The ef- 
fect such cell-operating variables 
flow rate, brine concentration, and current den- 
sity has been investigated. Measurements were 
generally made the unevaporated catholyte 
effluent after addition reducing agent and 
the absorption spectrum appears identical with 
that the compound isolated and identified 
Heller Electrochem. Soc., 87, 501 
Light absorption this pyromellitic acid chlor- 
quinol obeys Beer’s law, that degree cell 
effluent coloration can expressed terms 
the concentration this compound. Chemical 
oxidation the graphite, hypochlorous 
acid, believed more important cause for 
formation the color-producing compound than 
electrolytic oxidation. known the trade, 
color much less with treated graphite, 
consistent with the protection thus obtained 
against internal attack. 
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IMPROVED technique has been developed 
for the determination the electrical con- 
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the conductivities 1000°C were: 
cryolite 2.80; potassium chloride sodium 
chloride 4.17,; and lithium chloride 700°C, 
6.14. Densities (g/ml), measured platinum 
sinker, were found follow these equations 
from the melting points 1080°C: potassium 
chloride 1.964 sodium chloride 
Best values for the activation energy for conduc- 
(calculated 2.303 times 1.986 
cal/mole degree times slope log vs. 1/T) 
were: cryolite 4.48; potassium chloride 3.32; 
sodium chloride 3.04; lithium chloride 1.70. 
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